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Guideline Status
This is the current release of the guideline.

Regulatory Alert

FDA Warning/Regulatory Alert
Note from the National Guideline Clearinghouse: This guideline references a drug(s) for which important revised regulatory and/or warning
information has been released.

January 4, 2016 – Noxafil (posaconazole) : The U.S. Food and Drug Administration (FDA) is cautioning that
differences in dosing regimens between the two oral formulations of the antifungal Noxafil (posaconazole) have resulted in dosing errors. To
help prevent additional medication errors, the drug labels were revised to indicate that the two oral formulations cannot be directly
substituted for each other but require a change in dose. Direct mg for mg substitution of the two formulations can result in drug levels that are
lower or higher than needed to effectively treat certain fungal infections.

Recommendations

Major Recommendations
Level of evidence (I–IV) ratings are defined at the end of the "Major Recommendations" field.

Malaria

http://www.fda.gov/Safety/MedWatch/SafetyInformation/SafetyAlertsforHumanMedicalProducts/ucm479782.htm


Diagnosis

Malaria should be diagnosed in the same way as in human immunodeficiency virus (HIV)-seronegative individuals, using a combination of
thick and thin blood films with or without a rapid diagnostic (antigen) test in HIV-seropositive individuals (IV).
Thick films (to diagnose malaria and estimate the percentage parasitaemia) and thin films (for speciation) should be collected on all patients
(Lalloo et al., 2007) (IV). 

Treatment

Follow the World Health Organization (WHO) guidelines (WHO, 2010). Antiretroviral drug interactions are hypothetical except for that
between efavirenz and amodiaquine, a combination which should be avoided.
Non-severe falciparum malaria should be treated with oral artemether–lumefantrine or oral quinine followed by doxycycline, or with
Malarone (atovaquone–proguanil) (IV).
Severe falciparum malaria (>2% parasitaemia ± organ dysfunction) should be treated initially with intravenous artesunate where available or
with quinine by intravenous infusion with cardiac monitoring when artesunate cannot be administered. Individuals with severe malaria should
be referred promptly to a specialist unit (IV).
Intravenous quinine (loading dose: 20 mg/kg intravenously infused over 4 h, maximum dose 1.4 g, then 10 mg/kg intravenously by infusion
over 4 h every 8 h for 48 h, then 2 times a day [bd] thereafter, until the individual is able to take oral medication) is an alternative. Rapid
referral should be made to a specialist centre (IV).

Prophylaxis

All HIV-seropositive individuals who travel to malaria-endemic areas should be offered malaria prophylaxis and given general advice on
how to avoid mosquito bites as part of a comprehensive pre-travel assessment (IV).

Leishmaniasis

Diagnosis

Diagnosis of leishmaniasis requires parasitological or histological confirmation (III).
Where leishmania is strongly suspected but standard tests are negative, discussion with a tropical medicine specialist is recommended to
advise on the utility and interpretation of newer tests in the setting of HIV infection (IV).
Diagnosis depends on parasitological or histological demonstration of Leishmania. Parasitological diagnosis is most useful because
identification of Leishmania species may guide appropriate treatment. In the context of HIV, standard diagnostic tests may be less sensitive
and expert advice should be sought (IV).

Treatment

Therapy for leishmaniasis should be co-ordinated with the local tropical medicine service (IV).
Liposomal amphotericin B is the treatment of choice for visceral leishmaniasis (III).
Secondary prophylaxis of visceral leishmaniasis is with liposomal amphotericin B or intravenous pentamidine (III).

Chagas Disease (Trypanosoma cruzi)

Diagnosis

Diagnosis of Chagas disease requires a combination of imaging, serology, polymerase chain reaction (PCR) and if available histological
confirmation (III).
Asymptomatic individuals with HIV infection from an endemic area should be screened with serology and, if positive, be further evaluated
for disease (IV).

Treatment

Therapy for Chagas disease should be co-ordinated with the local tropical medicine service (IV).
Benznidazole is the treatment of choice for acute primary infection or reactivation of Chagas disease, with nifurtimox the alternative (III).
Treatment should be considered for asymptomatic individuals with HIV infection and positive serology (III).

Histoplasmosis, Blastomycosis and Coccidioidomycosis

Diagnosis



In disseminated disease cultures of bone marrow are frequently positive (III).
Bone marrow trephine and culture should be performed if disseminated disease is suspected (III).
Diagnosis should be sought via culture and histological methods (III).
Consideration should be given to testing serum histoplasma antigen to follow the response to therapy in disseminated disease (III).

Treatment

Localized disease should be treated initially as for HIV-seronegative individuals with itraconazole solution for histoplasmosis/blastomycosis
and fluconazole for coccidioidomycosis (IV).
Moderately severe disseminated infection should receive induction treatment with liposomal amphotericin B 3 mg/kg/day intravenously (Ib
histoplasmosis; IV blastomycosis/coccidioidomycosis).
After induction therapy maintenance therapy should be with itraconazole or, in the case of coccidioidomycosis, fluconazole (III).
Itraconazole treatment should be with the oral solution and therapeutic monitoring should be performed to ensure adequate levels (III).
For localized histoplasmosis or blastomycosis treatment is with itraconazole 200 mg bd, administered as the oral solution due to better
bioavailability, and with therapeutic monitoring to check levels due to variability between individuals (Chapman et al., 2000). This
recommendation represents an extrapolation of data and guidelines intended for HIV-seronegative individuals but seems appropriate for the
less immunocompromised individuals who present with this form of disease (IV). For C. immitis fluconazole 400–800 mg once a day (od)
is the preferred azole (Ampel, 2005) (IV).
Liposomal amphotericin B at 3 mg/kg iv for 2 weeks is the preferred induction agent for moderately severe disseminated histoplasmosis in
HIV-seropositive individuals, on the basis of a randomized clinical trial which demonstrated less infusion-related toxicity and nephrotoxicity
and greater clinical success, as compared to conventional amphotericin B (Johnson et al., 2002) (Ib). Although fewer data exist for other
disseminated infections with dimorphic fungi, it is reasonable to consider liposomal amphotericin B at 3 mg/kg/day for 2 weeks followed by
itraconazole (or fluconazole for coccidioidomycosis) for other dimorphic fungi (IV).
Patients unable to tolerate amphotericin may be treated with intravenous itraconazole (fluconazole for coccidioidomycosis) although azoles
have been little studied in moderately severe disseminated disease (IV).
After initial induction therapy for 2 weeks, maintenance therapy for the next 10 weeks should be with itraconazole oral solution 200 mg bd
by mouth (po) with therapeutic drug monitoring as above. After this period the maintenance dose should be 200 mg od/bd with the goal of
keeping the itraconazole level >4 mg/L (Wheat et al., 1995) (III).
For coccidioidomycosis there are fewer clinical data but moderately severe disease is treated with liposomal amphotericin B 3 mg/kg/day
intravenously followed by maintenance with fluconazole 400–800 mg od orally (IV).
Case reports and case series exist of the use of voriconazole and posaconazole against dimorphic fungi such as histoplasmosis and
coccidioidomycosis in settings where individuals were not responding to conventional therapy, and these agents have in vitro activity against
dimorphic fungi (Metcalf & Dockrell, 2007). These agents may be considered in cases intolerant to, or failing, amphotericin B and
itraconazole (Ampel, 2005; Restrepo et al., 2007) (III).

Prophylaxis

Routine primary prophylaxis for histoplasmosis and related dimorphic fungi is not indicated (IV).
Secondary prophylaxis can be discontinued if after 1 year of antifungal therapy there has been administration of highly active antiretroviral
therapy (HAART) for >6 months and the CD4 count is >150 cells/µL (III).

Impact of HAART

The best time to initiate HAART is unknown; however, improved responses of histoplasmosis are seen with HAART, and histoplasmosis-
associated immune reconstitution inflammatory syndrome (IRIS) tends not to be life-threatening (Shelburne et al., 2005; Nacher et al.,
2006) so commencing treatment within 2 weeks of therapy seems appropriate (IV).

Penicilliosis

Treatment

Penicilliosis should be treated with amphotericin B induction therapy for 2 weeks, followed by itraconazole 200 mg bd orally for 10 weeks
and then maintenance therapy 200 mg once a day (IV).
In Thailand, the greatest treatment experience has been with intravenous amphotericin B 0.6 mg/kg per day for 2 weeks followed by oral
itraconazole 200 mg bd po for a further 10 weeks. This regimen has a response rate of up to 95% and is well tolerated (Sirisanthana et al.,
1998). As discussed for other dimorphic fungi induction therapy with liposomal amphotericin B, 3 mg/kg/day intravenously, for the first 2
weeks should be considered in the UK (IV).



Prophylaxis

Prophylaxis with itraconazole may be considered for travellers to endemic areas with CD4 counts <100 cells/µL.

Definitions:

Level of Evidence

Ia Evidence obtained from meta-analysis of randomized controlled trials

Ib Evidence obtained from at least one randomized controlled trial

IIa Evidence obtained from at least one well designed controlled study without randomization

IIb Evidence obtained from at least one other type of well designed quasi-experimental study

III Evidence obtained from well designed non-experimental descriptive studies

IV Evidence obtained from expert committee reports or opinions and/or clinical experience of respected authorities

Clinical Algorithm(s)
None provided

Scope

Disease/Condition(s)
Travel-related opportunistic infections

Malaria
Leishmaniasis
Chagas disease (Trypanosoma cruzi infection)
Histoplasmosis
Blastomycosis
Coccidioidomycosis
Penicilliosis

Human immunodeficiency virus (HIV) seropositivity

Guideline Category
Diagnosis

Management

Prevention

Treatment

Clinical Specialty
Dermatology

Family Practice

Infectious Diseases



Internal Medicine

Pathology

Preventive Medicine

Intended Users
Advanced Practice Nurses

Physician Assistants

Physicians

Guideline Objective(s)
To help physicians in the United Kingdom investigate and manage human immunodeficiency virus (HIV)-seropositive patients at risk of or having
travel-related opportunistic infections

Target Population
Human immunodeficiency virus (HIV)-seropositive patients at risk of or having travel-related opportunistic infections

Interventions and Practices Considered
Diagnosis

1. Malaria: combination of thick and thin blood films with or without a rapid diagnostic (antigen) test
2. Leishmaniasis

Parasitological confirmation
Histological confirmation
Consultation with tropical medicine specialist to advise on newer tests

3. Chagas disease (Trypanosoma cruzi)
Combination of imaging, serology, polymerase chain reaction (PCR) and histological confirmation
Screening of asymptomatic individuals from an endemic area with serology and, if positive, further evaluation for disease

4. Histoplasmosis, blastomycosis and coccidioidomycosis
Bone marrow trephine and culture in disseminated disease
Testing serum histoplasma antigen to follow response to therapy

Treatment/Prevention

1. Malaria
Oral artemether–lumefantrine or oral quinine followed by doxycycline
Malarone (atovaquone–proguanil)
Intravenous artesunate where available or with quinine by intravenous infusion with cardiac monitoring (for severe malaria)
Referral to a specialist unit (severe malaria)
Malaria prophylaxis for travelers to endemic area (e.g., mefloquine, Malarone, chloroquine) and advice on how to avoid mosquito
bites

2. Leishmaniasis
Coordination of treatment with the local tropical medicine service
Liposomal amphotericin B
Secondary prophylaxis with liposomal amphotericin B or intravenous pentamidine

3. Chagas disease (Trypanosoma cruzi)
Co-ordination of treatment with the local tropical medicine service



Benznidazole
Nifurtimox

4. Histoplasmosis, blastomycosis and coccidioidomycosis
Itraconazole solution for histoplasmosis/blastomycosis and fluconazole for coccidioidomycosis (localized disease)
Liposomal amphotericin B for induction treatment of moderately severe disseminated infection
Maintenance therapy (itraconazole or fluconazole)
Therapeutic drug monitoring for itraconazole
Primary prophylaxis (not indicated)
Secondary prophylaxis

5. Penicilliosis
Amphotericin B induction therapy, followed by itraconazole and maintenance
Itraconazole as prophylaxis for travelers to endemic areas

Major Outcomes Considered
Sensitivity and specificity of diagnostic tests
Risk and incidence of travel-related infections
Safety and efficacy of drug treatments
Relapse rate
Response rate
Reactivation rate
Morbidity and mortality
Adverse events and drug interactions

Methodology

Methods Used to Collect/Select the Evidence
Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
The PubMed database was searched under the following headings: HIV or AIDS and malaria, Malaria falciparum, leishmaniasis or Leishmania
spp, Trypanosoma cruzi, American trypanosomiasis or Chagas disease, histoplasmosis, Histoplasma capsulatum, blastomycosis, Blastomyces
dermatitidis, coccidioidomycosis, Coccidioides immitis, penicilliosis or Penicillium marneffei.

All information considered had to have been published in a peer review journal or presented at an international human immunodeficiency virus
(HIV) meeting in abstract form. Inclusion/exclusion criteria essentially required that the information was relevant to the diagnosis, treatment or
prevention of the specified opportunistic infection in HIV-positive individuals. Information of relevance to other related immunocompromised
groups was also taken into consideration if the section authors felt relevant. Case reports were included and the review was not restricted only to
clinical trials or meta-analyses. Search dates were from 1980 to January 2011.

Number of Source Documents
Not stated

Methods Used to Assess the Quality and Strength of the Evidence
Weighting According to a Rating Scheme (Scheme Given)



Rating Scheme for the Strength of the Evidence
Level of Evidence

Ia Evidence obtained from meta-analysis of randomized controlled trials

Ib Evidence obtained from at least one randomized controlled trial

IIa Evidence obtained from at least one well designed controlled study without randomization

IIb Evidence obtained from at least one other type of well designed quasi-experimental study

III Evidence obtained from well designed non-experimental descriptive studies

IV Evidence obtained from expert committee reports or opinions and/or clinical experience of respected authorities

Methods Used to Analyze the Evidence
Systematic Review

Description of the Methods Used to Analyze the Evidence
Not stated

Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
Not stated

Rating Scheme for the Strength of the Recommendations
Not applicable

Cost Analysis
A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation
Not stated

Description of Method of Guideline Validation
Not applicable

Evidence Supporting the Recommendations

References Supporting the Recommendations
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Type of Evidence Supporting the Recommendations
The type of supporting evidence is identified and graded for most recommendations (see the "Major Recommendations" field).

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
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Potential Benefits
Accurate diagnosis and appropriate treatment and prevention of travel-related opportunistic infections in human immunodeficiency virus (HIV)-
seropositive individuals

Potential Harms
Quinine prolongs the QRS and QT intervals and can induce hypoglycaemia, so treatment must be given while connected to a cardiac
monitor with regular measurement of blood glucose levels. There is a potential for increased cardiac problems due to an interaction between
quinine and ritonavir. Refer to Table 10.1 in the original guideline document for additional potential antimalarial and antiretroviral drug
interactions.
Patients should be tested for glucose-6-phosphate dehydrogenase (G6PD) deficiency before starting primaquine to quantify and minimize
the risk of haemolysis.
Cases of leishmaniasis immune reconstitution inflammatory syndrome (IRIS) are described with new or worsening skin lesions including
ulcers, mucocutaneous ulcers in the mouth or penis, post-kala-azar dermal leishmaniasis or uveitis. There are also reports of visceral
leishmaniasis presenting as an immune reconstitution phenomenon after the start of antiretroviral therapy. There are multiple overlapping
toxicities with human immunodeficiency virus (HIV) medication and treatment for leishmaniasis and liaison with an HIV pharmacist is
recommended.
Histoplasmosis has been associated with IRIS in individuals commencing highly active antiretroviral therapy (HAART). Manifestations
include lymphadenitis, hepatitis, arthritis and uveitis. There is less information with blastomycosis and coccidioidomycosis although
theoretically IRIS could occur.
Benznidazole and nifurtimox have important side-effects and treatment should be supervised by a specialist tropical disease centre.
Malarone is safe and well tolerated. Efavirenz and protease inhibitors may reduce both atovaquone and proguanil levels and, although there
are currently no recommendations to adjust the dose of Malarone, clinicians and their patients must remain vigilant for prophylaxis failures.
Refer to Appendix 1 in the original guideline document for side effects of certain drug formulations.

Contraindications

Contraindications
Mefloquine is contraindicated in patients with a history of epilepsy, neuropsychiatric disorders including depression, liver impairment and
cardiac conduction disorders. Neurocognitive side effects with mefloquine are more common in women, those with low body mass index
(BMI), those embarking on long-term travel and those with a history of recreational drug use. They are particularly common in younger
adults and many authorities would therefore avoid this agent in younger adults, particularly if female, with a low BMI or with a history of
recreational drug use. In pregnancy, the use of mefloquine requires careful risk–benefit analysis and specialist advice should be sought.
Mefloquine antagonizes the anticonvulsant effect of valproate and increases the incidence of cardiac conduction problems with moxifloxacin.
Doxycycline should be avoided in hepatic impairment, in those who cannot ensure regular administration of a sun block to prevent
photosensitisation, and also in pregnant women and children under the age of 12 years.
Refer to Appendix 1 in the original guideline document for contraindications of certain drug formulations.

Qualifying Statements

Qualifying Statements
These guidelines are primarily intended to guide practice in the United Kingdom and related health systems. Although it is hoped they can
provide some guidance in developed countries there are some important distinctions in this environment and individual recommendations
may not be as applicable in this setting.
In the appendices in the original guideline document there is an A–Z of drugs used in the management of opportunistic infections. This is
intended as a guideline but readers are advised to follow the discussion of dosing and the evidence for specific treatments provided in the
text. In some cases alternative treatments are provided in the appendix in the original guideline document. These are not discussed in the text
and these are mainly of historical interest and readers should be aware that these are not, in general, supported by the evidence base for



treatments discussed in the text. It should also be noted that as evidence of drug toxicity, interactions, pregnancy risk and cost is rapidly
evolving the table should be considered in association with the updated summary of product characteristics (SPC) for the agent and other
relevant sources of drug information.
Recommendations based upon expert opinion have the least evidence but perhaps provide an important reason for writing the guidelines: to
produce a consensual opinion about current practice. It must, however, be appreciated that such opinion is not always correct and
alternative practices may be equally valid. The recommendations contained in these guidelines should therefore be viewed as guidelines in
the true spirit of the term. They are not designed to be restrictive nor should they challenge research into current practice. Similarly, although
the British HIV Association (BHIVA) Opportunistic Infection Guidelines Group seeks to provide guidelines to optimize treatment, such care
needs to be individualized and the authors have not constructed a document that they would wish to see used as a 'standard' for litigation.
The clinical care of patients with known or suspected opportunistic infections (OIs) requires a multidisciplinary approach, drawing on the
skills and experience of all healthcare professional groups. Moreover, these guidelines emphasize that inpatients with human
immunodeficiency virus (HIV)-related disease often need rapid access to a variety of diagnostic tests and radiological interventions that may
not be immediately available at local hospitals. Furthermore, expert interpretation of these tests by supporting specialties such as radiology,
histopathology, microbiology and virology is often required. Optimal care of opportunistic infection can only be achieved by the close
cooperation of these healthcare professionals and unless all are intimately involved in the care of patients, it is likely that the outcome will be
less favourable. In keeping with BHIVA standards for HIV clinical care, patients needing inpatient care for HIV-related disease should
ordinarily be admitted to an HIV centre or the relevant tertiary service in liaison with the HIV centre.

Implementation of the Guideline

Description of Implementation Strategy
An implementation strategy was not provided.

Implementation Tools
Mobile Device Resources

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Getting Better

Living with Illness

Staying Healthy

IOM Domain
Effectiveness

Patient-centeredness

Identifying Information and Availability

For information about availability, see the Availability of Companion Documents and Patient Resources fields below.
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